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(54) [TITLE OF THE INVENTION] 
Manufacturing method of composite strand for aerial transmission lines 

(57) [ABSTRACT] 
[PURPOSE] 

TTus invention's purpose is to offer a nianufacturing method of new composite strand for aerial 
transmission line that is capable of manufacturing a strand in a continuous manner with good stability even 
when a pickup speed is increased 

[CONSTITUTION] 

According to a manufacturing method of composite strand for aerial transmission lines conducted by 
feeding a strand (1) comprising either single or a bundle of plural numbers of strands comprising 
aluminium or aluminium alloy and long reinforcement fiber in a continuous manner to pass through a 
molten aluminium or aluminium alloy to adhere aluminium or aluminium alloy to its surrounding, and 
immediately after this, by passing this through dies (14) to form an aluminium layer at its surrounding, 
this invention is characterized by heating above-explained dies (14) to higher than melt point of above- 
explained aluminium or aluminium alloy. 
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[CLAIMS] 
[CLAIM ITEM 1] 

According to a manufacturing method of composite strand for aerial transmission lines that is conducted 
by continuously feeding either single or a bundle of plural numbers of strands comprising aluminium or 
aluminium alloy and long reinforcement fiber to pass through molten aluminium or aluminium alloy to . 
^ adhere aluminium or aluminium alloy at its surrounding, and immediately after this, by passing this 
through dies to form an aluminium layer at its surrounding, the manufacturing method of composite strand 
for aerial transmission lines is characterized by heating above-explained dies at higher than melt point of / 
above-explained aluminium or aluminium alloy. 

[CLAIM ITEM 2] 

The manufacturing method of composite strand for aerial transmission lines according to the claim item 1. 
Wherein above-explained dies are heated with heating wires arranged at side planes, top part, or inside of 
these. 

[CLAIM ITEM 3] 

The manufacturing method of composite strand for aerial transmission lines according to the claim item 1 , 
wherein above-explained molten aluminium is stirred at all times to set its temperature as uniform. 

[DETAILED EXPLANATION OF THE INVENTION] 
[0001] 

[FIELDS OF INDUSTRIAL APPLICATION] 

This invention relates to the manufacturing method of composite strand for aerial transmission lines that 
unifies strands comprising aluminium or aluminium alloy and long reinforcement fiber with an aluminium 
layer that includes short fiber. 

[0002] 

[PRIOR ART] 

Hard copper twisted wires or steel core aluminium twisted wires have been generally used as aerial 
transmission lines; and use of aluminium composite strand comprising all aluminium and reinforcement 
fiber has been proposed recently. 

[0003] 

This aluminium composite strand is formed by combining long reinforcement fiber and short 
reinforcement fiber comprising silicon carbide fiber and the like in an aluminium matrix; and following 
examples of manufacturing methods have been proposed: 

(1) a method to add short fiber dispersed material into a molten aluminium at the point immediately 
before casting to cast and draw said molteri metal in a continuous manner as a composite line that is 
disclosed in the Japanese Patent Application Kokai Hei 2[1990]-181303 publication; (2) a method to 
superposition metal foil or thin sheet, and fiber to diffuse and bond fiber and matrix while heating at 
temperature using hot press; (3) a method to penetrate molten metal among lined up fiber bundle to cast 
at high pressure; and (4) a method to pass fiber bundle through a molten metal and pickup or pull down 
continuously to form a composite. However, according to the method (1) that continuously cast to 
composite short fiber, although strand manufacturing is possible by drawing and stretching a cast ingot, 
when forming a composite of long fiber, drawing and stretch become difficult as fiber show hardly any 
stretch; and in addition, according to the diffusion and bonding method or high pressure casting method 

(2) using hot press, although it is effective when forming a composite of short fiber, it is difficult to 
continuously form a composite of long fiber showing about 1000 m length; and furthermore, in the case 
of fusion and penetration method (3) that passes fiber bundle through a molten metal to form a composite 
continuously, it shows a defect that it is possible to obtain only the small fiber diameter fiber (about 0 
0.5 mm) or set structure based on the reasons of limited number of fiber filaments (number of fiber in 
one bundle) that can be used, or manufacturing method 
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[0004] 

As disclosed in the Japanese Patent Application Kokai Hei 4[1992]-220390, these inventors proposed a 
manufacturing method that feeds either single or plural numbers of preform wires comprising long fiber 
and aluminium or aluminium alloy as strands in a continuous manner to pass this through a crucible that 
includes molten aluminium or aluminium alloy mixed with short fiber to adhere short fiber , to its 
.y surrounding, and passes this through dies with optional diameter arranged on top of said molten metal, and 
quenches and cure this to take up in a continuous manner without requiring a drawing and stretch to 
composite long fiber in a continuous manner, and above all, this method can easily provide a composite 
strand showing optional diameter size. 

[0005] 

[SUBJECTS SOLVED BY THIS INVENTION] 

According to above-explained method, when pickup speed of strand is increased, there has been 
occasions mat breaking of the preform wire occurs at the dies. This is caused by the fact that with 
increase in pickup speed, preform wire reaches dies at room temperature state without being sufficiently 
heated, and temperature at nearby entrance of said dies decline causing coagulation of molten metal 
nearby; and Therefore, it has been difficult to manufacture strands at high speed in a continuous manner 
with good stability. 

[006] 

This invention's was reached to solve above-explained subjects; and its purpose is to offer a new 
manufacturing method of composite strand for aerial transmission lines that can conduct manufacturing of 
strands in a continuous manner with good stability even when pickup speed of said strand is increased. 

[0007] 

[MEASURES USED TO SOLV THE SUBJECTS] 

According to the manufacturing method of composite strand for aerial transmission lines that is conducted 
by continuously feeding either single or a bundle of plural numbers of strands comprising aluminium or 
aluminium alloy and long reinforcement fiber to pass this through a molten aluminium or aluminium alloy 
to adhere aluminium or aluminium alloy at its surrounding, and immediately after this, by passing this 
through dies to form an aluminium later , this invention attain above-explained purpose by heating above- 
explained dies at higher man melt point of above-explained aluminium or aluminium alloy; and to do so, 
above-explained dies are heated with heating wires arranged at its side planes, top part, or inside, and 
stirring above-explained molten aluminium at all times to set the temperature as uniform. 

[0008] 
[ACTIONS] 

Because this invention is designed to heat above-explained dies at higher than melt point of above- 
explained aluminium or aluminium alloy by using heating wires arranged, for instance, its side planes, top 
part, or inside, temperature decline of dies, or particularly, at its entrance part is controlled to enable to 
control coagulation of molten aluminium or aluminium alloy. In addition, by stirring above-explained 
molten aluminium at all times along with said measure to set the temperature of that molten metal at 
uniform, it is also possible to prevent from its coagulation. And therefore, even when pickup speed is 
increased, breaking of intermediate strand may be prevented beforehand to enable to conduct 
manufacturing of strand in a continuous manner with good stability. 
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[0009] 

[EXAMPLES] 

One example of this invention is explained below in details based on attached Figures. 
[0010] 

Figure 1 illustrates one example of manufacturing device of composite strand that relates to this 
invention's method. As illustrated in the Figure, this manufacturing device is constructed mainly of a 
feeding measure (2) that feeds plural numbers of SiC/Al preform wires (1) ... in one time, a pre-treatment 
measure (3) that is arranged above (down flow side) of this feeding drum (1) [note: although original / 
document states feeding drum (1), may be a misprint of feeding measure (2), translator's note] , a 
composite forming measure (5) that is arranged above this pre-treatment measure (3), a cooling measure 
(6) that is arranged above this composite forming measure (5), and a take-up drum (4) that is arranged 
above this cooling measure (6) via roller (7). 

[0011] 

Said SiC/Al preform wires (1) are prepared by already known measure, that is by combining plural 
numbers of long fiber comprising, for instance, long silicon carbide or carbon fiber showing about 1000 m 
length and about 0.5 mm diameter, in aluminium matrix ; and they show a very high uniaxial tensile 
strength. 

[0012] 

Said composite forming measure (5) has a crucible (8) that contains molten metal of aluminium or 
aluminium alloy (this is hereafter simply referred to as aluminium) mixed with short fiber that is equipped 
with a heater (13) to fuse aluminium, a thermometer (10) to measure the temperature of molten metal, an 
entrance (1 1) to lead strand(s) (la) which are bundled as one at the pre-treatment measure (3) into the 
crucible (8) , and exit (12) that discharges this; and by passing the strand (la) from the bottom part toward 
upper part of the crucible (8) in a vertical manner, molten aluminium including short fiber is made to 
adhere at surrounding of said strand (la), and at the same time, this strand (la) is unified as one with 
aluminium matrix. 

[0013] 

In addition, dies (14) are arranged at said exit (12) in such manner so their bottom planes would be dipped 
in the molten aluminium surface. Said dies (14) are formed of such material as ceramic that shows 
sufficiently higher melt point than that of aluminium at the least; and as illustrated in the Figure 2, die hole 
(15) of which entrance part is shaped in a tapered form is arranged at its center part to pass through said 
strand (la) that has passed through molten metal to mold this at prescribed diameter. In addition, heating 
wires (16) are arranged at its side part to heat this to higher than the melt point of aluminium to prevent 
from coagulation of molten aluminium at the surface of dies (14). 

[0014] 

Then, the actions of this example are explained below. 
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[0015] 

As illustrated in the Figure 1, plural numbers of preform wire (1) . which are fed fit>m the feeding 
measure (2) are bundled as one piece while passing through pre-treatment measure (3) to become strand 
(la); and then, it is sent to the composite forming measure (5). The strand (la) that reaches composite 
forming measure (5) is introduced to the crucible (8) from entrance (1 1) that is formed at bottom part of the 
crucible (8) to come in contact with said molten ahiminium here, and its surrounding and inside of this are 
- ^ adhered and impregnated with said molten aluminium; and then, it js sent to dies (14) which are arranged at 
the exit (12). As illustrated in the Figure 2, the strand (la) that reaches dies (14) is unified as one in such 
manner that plural numbers of preform wire (1) would be arranged with good.balance as illustrated m the 
Figure 3, and at the same time, it is formed as a strand (lb) showing a wire form with cross section of true 
circle having aluminium matrix that includes short fiber in between. At this time, because dies (14) are 
heated to higher than the melt point of aluminium at all times by the heating wires (16), even when pickup 
speed of strand is increased to lower the temperature of molten aluminium surrounding this, molten metal 
would not coagulate at the tapered part of the die hole (15). And therefore, passing of strand (la) can be 
carried out smoothly to prevent from its breaking beforehand. In addition, said heating wires (16) may be 
arranged to sufficiently heat the dies, and besides the locations shown in this example, it is all right to 
arrange them at top part of dies (14) as illustrated in the Figure 4 (A), or inside of dies (14) in embedded 
form as illustrated in the Figure 4 (B). 

[0016] 

The strand (lb) that passed through dies (14) is then quenched and solidified at the cooling measure (6) 
with cooling gas flow as illustrated in the Figure 1, and then, it is molded with roller dies (17) to be shaped 
as a composite strand; and then, its surrounding is covered with aluminium by using a continuous extruder 
and the like not shown in the Figure to be used as strand for aerial transmission lines. 

[0017] 

As explained above, because this invention has an arrangement of heating wires at dies to heat this to 
higher than the melt point of aluminium, it is possible to prevent from breaking of strand caused by 
coagulation of aluminium beforehand. Furthermore, because coagulation of molten aluminium that leads 
to breaking of the stand may occur at the localities of molten metal, mat is to say, it may occur at dies or 
surrounding of strand where temperature decline of the molten metal can easily occur, it is all right to 
construct with an arrangement of a stirrer (18) on this crucible (8) as illustrated in the Figure 5 to stir 
molten metal in the crucible (8) at all times to initiate flow of molten metal in order to maintain the 
temperature distribution of the molten metal as uniform at all times. 

[0018] 

[EFFECTS OF THIS INVENTION] 

According to this invention, as explained above, it shows an excellent effect of possible continuous 
manufacturing of strand with good stability because it is possible to control coagulation of molten 
aluminium at dies, it is possible to prevent from breaking of intermediate strand beforehand even when a 
pickup speed is increased. 
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[BRIEF EXPLANATION OF THE FIGURES] 
[FIGURE 1] 

It illustrates a construction of one example that shows a manufacturing device used to implement this 
invention's method. 

[FIGURE 2] 

- ^ It illustrates an enlarged cross section of nearby dies of this invention. 
[FIGURE 3] 

It illustrates an enlarged cross section of one example that shows a strand given by this invention. 
[FIGURE 4] 

(A) illustrates an enlarged cross section of a modified example of this invention. (B) illustrates an 
enlarged cross section of another modified example of this invention. 

[FIGURE 5] 

It illustrates an enlarged cross section of other modified example of this invention. 
[DESCRIPTION OF CODES] 

I preform wire, la, lb, and lc strand, 2 feeding measure, 3 pre-treatment measure, 4 take-up drum, 
5 composite forming measure, 6 cooling measure, 14 dies, 16 heating wires 
I molten aluminium, II gas 

Fioiirfts 1 thmnoh 5 

[02] [03] 




Translation requested by: Colin McCullough, Metal Matrix Composites 
Translation by: Mie N. Arntson, 512-331-7167 
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□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



